ARIETY tests conducted for the purpose of comparing grain yields of elite experimental lines with standard varieties are of considerable importance in small grain breeding programs. These .tests are usually grown over years and locations requiring considerable expenditure of time and money. Accordingly it seemed desirable to obtain information on the importance of variety )< location, variety X year, and variety X location X year interactions in varietal tests. Using these estimates it is possible to obtain information on the optimum number and allocation of replicates, locations, and years that should be used in variety testing. These data are presented and their implications, with particular reference to barley testing in Minnesota, are discussed.
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MATERIALS AND METHODS
For purposes of estimating the interaction variances, data for 4 years at 8 locations involving 6 varieties of barley were available. The 8 locations were widely scattered in the state. The varieties used--Barbless, Mars, Vantage, Kindred, Forrest, and Traill --have all been grown commercially in the upper Midxvest. Other entries were included in each test but were not grown over sufficient locations or years to be included in this study. Data for the years 1954, 1956, 1957, and 1958 were used. Yield determinations were made by harvest of six square-yard samples distributed throughout the length of drill strips which varied in width from 6 to 8 feet and in length from 65 to 132. A randomized block design with three replications was employed. Sufficient seed for each year's tests was grown at one location the year prior to its use.
The form of the analysis of variance and the mean square expectations are given in Table 1 . Significance of the various components was determined using the appropriate F test dictated by the mean square expectations. Satterthwaite's a method approximating d.f. for the denominator was used when two or more mean squares were combined.
RESULTS AND DISCUSSION

Estimates of Variance Components
Estimates of the pertinent variance components and the method of their determination are given in The small variety X location component indicates that the 6 varieties yielded similarly relative to each other at the 8 locations during the 4 years. This suggests that little would be gained by division of the state into testing areas as was proposed by Horner and Frey 4 for oats in Iowa. In fact it points to the possibility of reducing the number of testing sites. Although the variety × year component of variance was not large, it was significant at the 5% level indicating that varietal reaction between years was less consistent than between locations.
The highly significant variety X year X location interaction indicates that the varieties tested responded differently when grown in different environments. The interaction was 4 times as large as the variety × year component and over 70 times as large as the variety X location component. Obviously there was a rather important differential response to environment that was not accounted for by either year or location groupings. Factors such as disease incidence, temperature, and rainfall were very likely responsible for creating the specific environments to which the varieties responded differently. Apparently soil type, which Horner, T. W., and Frey, K. J. Methods for determining natural areas for oat varietal recommendations. Agron. J. 49:313-315. 1957. 
